The events preceding cardiac arrest were investigated in 132 critically ill patients on the basis of the hemodynamic, respiratory, and metabolic status prior to cardiac arrest. Approximately one-half of the patients had respiratory acidosis prior to cardiac arrest and only one of these patients ultimately survived. An additional one-fourth had metabolic acidosis due to progressive perfusion failure (shock), and none survived. A unique opportunity for investigation was provided by the special monitoring facilities of
The percentages of successful resuscitations during each of the three successive resuscitative efforts were remarkably similar, i.e., 39,38, and 44%. Assuming independence of episode outcome, the probability of successfully resuscitating a patient from three episodes of cardiac arrest, therefore, was 0.39 x 0.38 x 0.44 = 0.06. However, survival to the time of hospital discharge was even less, for only six patients (5%) left the hospital alive.
Predisposing Causes
For purposes of analysis, three groups of patients were identified. In 98 patients, 74% of the total group, acidosis with arterial blood pH of less than 7.35 was detected prior to onset of cardiac arrest. Group I included 65 Digoxin (Lanoxin) 2 6 Potassium penicillin G 2 6 Chlorpromazine (Thorazine) 1 
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Airway manipulation -anoxia: Endotracheal manipulation 9 27
Dislodgment of tracheostomy tube 2 6 Accidental interruption of ventilation 2 6 13 40
pulmonary infarction due to embolic occlusion of the left pulmonary artery. Illustrative is the case of a 68-year-old patient in whom surgical repair of an esophageal diverticulum was complicated by mediastinitis and shock. Ventricular fibrillation followed rapid infusion of 5 million units of potassium penicillin G containing 9 mEq of potassium ion into the right atrium over a period of 15-30 min ( fig. 3) .
The possibility that the route of administration or the speed of infusion of aminophylline in relation to the underlying cardiopulmonary defects accounted for cardiac arrest is not excluded. What does emerge is that the incidence of cardiac arrest after aminophylline under these conditions was selectively high. In the shock ward, aminophylline was used less than one-tenth as often as digoxin or penicillin, yet the incidence of cardiac arrest within 5 min after its administration was six times as great. This estimated 60-fold greater incidence of cardiac arrest with aminophylline than with the other drugs is presumptive evidence of a specific reaction to aminophylline. cardiac arrest was due to ventricular fibrillation. There were no significant differences in the relative incidence of cardiac standstill and ventricular fibrillation among the three categories of patients included in this study.
Discussion
The patients on whom this report is based were selectively the most critically ill patients in a large general hospital. The mortality of patients admitted to the shock ward was 61%. Even when patients are excluded in whom cardiac arrest occurred as a terminal event complicating exsanguination, protracted arrhythmias, or congestive heart failure which fails to improve promptly on medical management, this patient population still represents a selected group of very ill persons. This The success of initial resuscitation is considerably greater in coronary care units. However, our resuscitative experience is more comparable to that reported by mobile resuscitation teams in teaching hospitals.5 The disappointingly small number of long-term survivors reflects the very high incidence of recurrence of cardiac arrest and the ultimate lethality of the primary disease which accounted for protracted acidosis prior to the onset of cardiac arrest.
Ventricular fibrillation was not the predominant cause of cardiac arrest. A majority of the patients initially manifested ventricular standstill. We would therefore not favor defibrillation on an empirical basis prior to electrocardiographic confirmation.
In comparison to previous studies, the present investigation provides special advantages which stem from the routine monitoring of patients employed in the shock ward. Continuous recording of the intraarterial pressure in addition to the electrocardiogram provides an immediate indication of mechanical cardiac arrest. This is particularly important since alterations in electrocardiographic complexes in instances of cardiac arrest in patients with cardiogenic shock may follow rather than precede cessation of an effective arterial pulse.
Ventilatory failure appears to be the single most common cause of death in critical care facilities including shock units. This also emerges from the present data. Approximately one-half of the patients were in respiratory acidosis at the time of cardiac arrest. Mechanical ventilators were used in almost all of the patients who demonstrated respiratory acidosis. While anoxemia was initially reversed in most instances by increasing the oxygen content of the inspired gas, progressive increases in the airway pressures, a decline in arterial oxygen tension and saturation, and increases in pCO2 terminated in cardiac arrest.6 A reduction in pulmonary compliance and progressive pulmonary arteriovenous shunting characterize the syndrome of pulmonary failure associated with shock. The incidence of this syndrome has rapidly increased but its mechanism is as yet poorly understood. 7 In approximately one-fourth of the patient group, cardiac arrest occurred in patients with metabolic acidosis. This was usually associated with a concomitant increase in blood lactate and occurred in patients with advanced clinical signs of shock. The carbon dioxide tension was reduced and oxygen tension in arterial blood was normal in the majority of these patients. These observations suggest that, normal arterial oxygen tensions notwithstanding, perfusion failure, anoxic metabolism, and consequent metabolic acidosis predispose to cardiac arrest. Our observations confirm previous experimental and clinical studies in which cardiac output was observed to increase with acidosis.8 9, 10 It is therefore more likely that acidosis itself rather than a decline in cardiac output accounted for cardiac arrest.
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